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(54) ROBOT FOR COATING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the easy 
execution of teaching operation regardless of the shapes 
of a work. 

SOLUTION: The respective moving parts of a 
manipulator 1 1 are driven by motors and the manipulator 
adjusts the position and coating direction of a roller 1 9. 
The respective motors are controlled by the control 
signals from a controller 12 to drive a swiveling base 14, 
a first arm 1 5, a second arm 1 6 and a wrist part 1 7. A 
masking agent is pressurized by the rotation of the roller 
19 and is supplied to the inner periphery of the roller 19. 
The amt. of the supply thereof is the amt. of the supply 
meeting the number of revolutions of the roller 1 9 and, 
therefore, the film thickness of the masking agent 
applied on the work is made uniform regardless of the 
number of revolutions of the roller 1 9. Since there is no 
need for aligning the direction of the roller to the normal 
direction of the work, the easy execution of the teaching 
operation is made possible. 
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* NOTICES * 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The porous roller which rolls while it is supported by the wrist section free [ rotation ] 
and ****ing on a work-piece front face in the robot for spreading which applies the liquefied 
paint to a work-piece front face, The robot for spreading characterized by coming to have a 
pump means to be formed in the space formed in the interior of this roller, to pressurize the paint 
supplied to said roller with rotation of said roller, and to supply a periphery side from the inner 
circumference side of said roller. 



[Translation done.] 
* NOTICES * 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable robot for spreading to start the robot 

for spreading, especially apply the liquefied paint to a work-piece front face. 

[0002] 

[Description of the Prior Art] Conventionally, automation of the paint to a work piece is attained 
using the robot for paint by which it was equipped with the paint gun. In this kind of robot for 
paint, each motor of a manipulator drives based on the teaching data taught beforehand, and a 
work-piece front face is painted. Moreover, if the classes of work piece differ, since the teaching 
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data according to a work-piece configuration are required, instruction actuation is performed for 
every work piece. 

[0003] The posture of the include angle and the wrist section of a paint gun to the work-piece 
configuration inputted by instruction actuation by the controller which controls a motion of a 
manipulator, or an arm is PTP (Point to Point). Teaching data are inputted by the teaching 
method. And a controller complements between inputted each point and performs the arm of a 
manipulator, and motion control of the wrist section. 

[0004] Moreover, it is necessary to mask when painting B color to the same work piece after 
painting A color according to the paint color pattern of a pattern, for example, so that the coating 
of B color may not adhere to the paint part of A color which is the boundary line of the paint part 
of A color, and the paint part of B color, and has already been painted. As an approach of 
performing this masking, the approach of covering the paint part of A color with a masking plate 
or a masking tape, for example is adopted. Therefore, it will be in the condition that only the 
paint part of B color was exposed among the paint parts of a work piece. Therefore, if a coating 
is sprayed from a paint gun, only the paint part of B color by which a work piece is not masked 
will be painted in B color. 
[0005] 

[Problem(s) to be Solved by the Invention] When painting two or more colors using the robot for 
paint by which it was equipped with the paint gun so that two-tone coloring may be painted in 
paint Rhine of the body for the former, for example, automobiles, it is necessary to protect so 
that the paint part of another color already painted may be masked and this coating may not 
adhere. However, when masking in this way, the masking plate according to a work-piece 
configuration had to be prepared. 

[0006] Moreover, since the amount of blasting of a masking reagent is not controlled according 
to a robot's working speed when spraying a masking reagent according to the masking gun with 
which the robot was equipped, variation arises in the thickness after spreading. Drawing 19 is the 
perspective view showing the situation in the case of spraying a masking reagent using a 
masking gun. 

[0007] In drawing 19 , when spraying a masking reagent 2 from the masking gun 1, if the 
masking gun 1 is not the direction 4 of a normal of a work piece 3, there is a possibility that a 
masking reagent 2 may be applied exceeding a parting line 5. That is, the masking gun 1 has the 
masking reagent feed holes (not shown) which supply a masking reagent 2, and an air nozzle 
(not shown) for spraying the masking reagent 2 supplied from masking reagent feed holes by the 
predetermined injection pattern. From the masking gun 1, four air nozzles are allotted to the 
single tier in the masking reagent activity direction and the direction which intersects 
perpendicularly. And the injection pattern of a masking reagent 2 is formed so that a parting line 
5 may be met with the pressure of the air injected from four air nozzles. 

[0008] Thus, when spraying a masking reagent 2 using the masking gun 1, it is possible to spray 
a masking reagent 2 on the plane work piece 3 so that a parting line 5 may be met. However, 
when the configuration of a work piece 3 is a three-dimension curved surface, the distance of the 
masking gun 1 and a work piece 3 is not fixed, and it is difficult to always turn the direction of 
blasting of the masking gun 1 in the direction of a normal of a work piece 3. Therefore, the 
injection pattern of the masking reagent 2 sprayed from the masking gun 1 will not be able to be 
moved so that a parting line 5 may be met according to a work-piece configuration, and a 
masking reagent 2 will be sprayed exceeding a parting line 5. 
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[0009] Furthermore, it cannot be made to move so that the injection pattern of the masking 
reagent 2 sprayed from the masking gun 1 may meet a parting line 5, also when the location of a 
work piece 3 has shifted, but they are a lifting and a cone in poor masking. Moreover, how to use 
a roller instead of a masking gun and apply a masking reagent is also examined. When the 
masking reagent to which the periphery of a roller adhered by making a work piece push and roll 
the roller with which such a robot's arm was equipped is applied to a work-piece front face, a 
robot's working speed is not proportional to the rotational speed of a roller, a roller does not 
contact a work piece and a masking reagent is supplied, masking reagent spreading Ushiro's 
thickness becomes less uniform. 

[0010] Then, this invention aims at offering the robot for spreading which solved the above- 
mentioned technical problem. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this 
invention has the following descriptions. In the robot for spreading with which above-mentioned 
this invention applies the liquefied paint to a work-piece front face The porous roller which rolls 
while it is supported by the wrist section free [ rotation ] and ****ing on a work-piece front face, 
It is characterized by coming to have a pump means to be formed in the space formed in the 
interior of this roller, to pressurize the paint supplied to said roller with rotation of said roller, 
and to supply a periphery side from the inner circumference side of said roller. 
[0012] Therefore, since according to this invention the paint supplied to the roller with rotation 
of a porous roller is pressurized and a periphery side is supplied from the inner circumference 
side of a roller with the pump means formed in the space formed in the interior of a roller, the 
paint can be supplied to the periphery side of a roller by the flow rate according to the rotational 
speed of a roller, the variation in the thickness of the paint is reduced, and thickness of the paint 
after spreading is made to homogeneity. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with a drawing. Drawing 1 is the side elevation showing the configuration of one example of the 
robot for spreading which becomes this invention. As shown in drawing 1 , the robot for 
spreading consists of a manipulator 1 1 which applies a masking reagent to a work piece, and a 
controller 12 which controls actuation of a manipulator 11. The manipulator 1 1 of the robot for 
spreading is installed in paint Rhine which performs two-tone coloring paint of the body for 
automobiles. 

[0014] A manipulator 1 1 is an articulated robot of a playback form which performs paint 
actuation by which teaching was carried out beforehand. A manipulator 1 1 consists of a profile, a 
pedestal 13, the revolution base 14 in which it circles on a pedestal 13, the 1st arm 15 which 
stands up on the revolution base 14, the 2nd arm 16 which extends horizontally from the upper 
limit of the 1st arm 15, and the wrist section 17 prepared at the tip of the 2nd arm 16. 
[0015] The roller 19 ("a roller 19" is called below) for masking reagent spreading is supported 
through stay 18 by the wrist section 17. The roller 19 is formed of porosity material, such as 
sponge or felt. Therefore, a roller 19 will be in the condition that the masking reagent sank into 
the porosity part, if a liquefied masking reagent is supplied. Moreover, a roller 19 is moved to the 
masking location to a work piece by rocking of the 1st arm 5 and the 2nd arm 6, and the masking 
reagent spreading direction is changed by the wrist section 7. And a roller 19 rolls being pressed 
by the work-piece front face by actuation of a manipulator 1 1, and applies a masking reagent to 
band-like. 
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[0016] Moreover, the teaching actuation unit 20 operated in case teaching actuation of the 
actuation of a manipulator 1 1 is carried out is connected to the controller 12. Each moving part 
drives a manipulator 1 1 by the motor (not shown), the location and the spreading direction of a 
roller 19 are adjusted, and each motor is controlled to drive the revolution base 14, the 1st arm 
15, the 2nd arm 16, and the wrist section 17 with the control signal from a controller 12. 
Moreover, the encoder (not shown) for detecting the include angle of each moving part is built 
into each joint part of a manipulator 11, and the rotation location detecting signal of each moving 
part is fed back to a controller 12. 

[0017] Moreover, the tube 22 piped from the masking reagent supply unit (not shown) is opened 
for free passage by the roller 19. A masking reagent modulating valve (not shown) is prepared in 
a tube 22, and supply of a masking reagent is controlled in it. Drawing 2 is the cross-sectional 
view showing the internal structure of a roller 19. As shown in drawing 2 , the paint feeder style 

23 which supplies a liquefied masking reagent from the inner circumference side of a roller 19 
with rotation of a roller 19 is formed in the roller 19. 

[0018] Seen from the upper part, stay 18 is formed in the shape of L character, and has 
attachment section 18a fixed at the tip of the wrist section 17, and arm 18b which extends in a tip 
side from attachment section 18a. The hollow shaft 24 is supported at the tip of arm 18b. 
Extension formation of this hollow shaft 24 is carried out to horizontally it intersects 
perpendicularly with the extension direction of the 2nd arm 16. The connection 25 to which the 
masking reagent supply tube 22 is connected is formed in the left-hand side edge of the hollow 
shaft 24 supported by stay 18. Moreover, opening 26 is exposed to the left-hand side edge of a 
hollow shaft 24. This opening 26 is opened for free passage by ** 27 formed in the interior of a 
hollow shaft 24. And the stomata 28a-28d penetrated on the periphery of a hollow shaft 24 at ** 
27 are formed in the longitudinal direction at the single tier. Moreover, diameters differ, 
respectively, and by this example, Stomata 28a-28d are formed so that it may become a major 
diameter, as stoma 28a located in the left-hand side of a hollow shaft 24 to which a masking 
reagent is supplied moves to the right-hand side stomata 28b, 28c, and 28d in a minor diameter. 
[0019] Therefore, it is prevented that carry out many regurgitation from stoma 28a of the 
upstream, and the discharge quantity of 28d of stomata of the downstream decreases, and the 
masking reagent supplied through the masking reagent supply tube 22 is breathed out almost 
equally from each stomata 28a-28d. The revolving shaft 29 is inserted in ** 27 of a hollow shaft 

24 from opening 26. Drawing 3 is drawing showing the appearance configuration of a revolving 
shaft 29. 

[0020] As shown in drawing 3 , a revolving shaft 29 has the spiral sulcus 34 spirally formed in 
the periphery. Moreover, in the center of a right-hand side edge of a revolving shaft 29, the rod 
31 which extends in the direction of an axis has projected. And if a revolving shaft 29 is inserted 
in ** 27 of a hollow shaft 24, a rod 3 1 will be in the condition of having overflowed opening 26 
into the side. Moreover, a rod 31 is supported free [ rotation ] by the seal member 32 held at the 
lid 30 which blockades opening 26. It is prevented that the masking reagent supplied to ** 27 
leaks out outside by this. 

[0021] Furthermore, the flange 33 formed so that a lid 30 might be covered is formed in the right 
lateral of a revolving shaft 29. A periphery side is combined with the side face of a roller 19, and, 
as for this flange 33, the central part is combined with the rod 31. Therefore, while a roller 19 
rolls the front face of a work piece, rotation of a roller 19 is transmitted to a rod 31 and a 
revolving shaft 29 through a flange 33. Therefore, the revolving shaft 29 inserted in ** 27 of a 
hollow shaft 24 rotates in one by rolling actuation of a roller 19. 
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[0022] Since it has the plug-like slot 30 when a revolving shaft 29 sees on a periphery from the 
left and is clockwise formed in it, while a roller 19 rotates counterclockwise, the masking reagent 
supplied to ** 27 of a hollow shaft 24 through the masking reagent supply tube 22 is conveyed 
rightward (the direction of X) along with spiral sulcus 34. Since the masking reagent supplied in 
spiral sulcus 34 is pressurized by this, a masking reagent is breathed out from each stomata 28a- 
28d of a hollow shaft 24. Therefore, the masking reagent breathed out from each stomata 28a- 
28d of a hollow shaft 24 is supplied to the inner circumference of a roller 19. And when a roller 
19 rolls, a masking reagent is supplied to the perimeter from the inside of a roller 19. 
[0023] Furthermore, the rotational frequency of a revolving shaft 29 is proportional to the 
rotational frequency of a roller 19. Therefore, since it becomes the amount of supply according 
to the rotational frequency of a roller 19, the thickness of the masking reagent applied to a work 
piece can become thin, or the amount of supply of the masking reagent supplied to the inner 
circumference of a roller 19 by rotation of a revolving shaft 29 can be applied so that it may not 
become thick and may become uniform thickness [ be / nothing ] with respect to the rotational 
frequency of a roller 19. 

[0024] Drawing 4 is the cross-sectional view showing the modification 1 of this invention. In 
addition, in drawing 4 , the same sign is given to the same part as the above-mentioned example, 
and the explanation is omitted. As shown in drawing 4 , the roller 19 is being fixed to the 
periphery of a hollow shaft 24 in the modification 1. Moreover, the rod 31 of a revolving shaft 29 
is supported by stay 18. And the left-hand side edge of a hollow shaft 24 is connected with the 
connection 25 free [ rotation ]. 

[0025] Therefore, the roller 19 and the hollow shaft 24 are supported free [ rotation ] centering 
on the revolving shaft 29. Therefore, if it is moved while a roller 19 is pressed by the work-piece 
front face by actuation of a manipulator 1 1, a roller 19 will roll and a hollow shaft 24 and a 
revolving shaft 29 will carry out relative rotation. Consequently, the masking reagent supplied to 
** 27 of a hollow shaft 24 like the example mentioned above is conveyed rightward (the 
direction of X) along with spiral sulcus 34. 

[0026] Since the masking reagent supplied in spiral sulcus 34 is pressurized by this, a masking 
reagent is breathed out from each stomata 28a-28d of a hollow shaft 24. Therefore, the masking 
reagent breathed out from each stomata 28a-28d of a hollow shaft 24 is supplied to the inner 
circumference of a roller 19. And when a roller 19 rolls, a masking reagent is supplied to the 
perimeter from the inside of a roller 19. 

[0027] Furthermore, as for relative rotation, the hollow shaft 24 and the revolving shaft 29 are 
proportional to the rotational frequency of a roller 19. Therefore, since it becomes the amount of 
supply according to the rotational frequency of a roller 19, the thickness of the masking reagent 
applied to a work piece can become thin, or the amount of supply of the masking reagent 
supplied to the inner circumference of a roller 19 by rotation of a revolving shaft 29 can be 
applied so that it may not become thick and may become uniform thickness [ be / nothing ] with 
respect to the rotational frequency of a roller 19. 

[0028] Drawing 5 is the cross-sectional view showing the modification 2 of this invention. In 
addition, in drawing 5 , the same sign is given to the same part as the above-mentioned example, 
and the explanation is omitted. As shown in drawing 5 , the MONO pump 35 is formed in the 
interior of a hollow shaft 24. This MONO pump 35 consists of Rota 37 inserted into the stator 36 
formed in the wall of a hollow shaft 24, and the stator 36. Passage 36a formed when a cross 
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section twisted the path made into the ellipse is prepared in the interior of a stator 36. Moreover, 
Rota 37 is formed when a cross section twists the round bar made into the perfect circle. 
[0029] And when Rota 37 inserted in passage 36a of a stator 36 rotates, the space 38 formed 
between passage 36a and Rota 37 moves to shaft orientations, without changing the cross 
section. Thereby, the fluid which flowed into passage 36a of a stator 36 is transported to shaft 
orientations (the direction of X) with migration of space 38. Moreover, the flange 40 formed in 
the shape of a cup is combined with the right lateral of a roller 19. The universal joint 41 which 
transmits rotation of a roller 19 to Rota 37 of the MONO pump 35 is formed in the interior of 
this flange 40. 

[0030] A universal joint 41 consists of a tubed connection member 44 which connects the 1st 
shaft 42 combined with the edge of Rota 37, the 2nd shaft 43 combined with the wall of a flange 
40, and the 1st shaft 42 and the 2nd shaft 43. Moreover, the universal joint 41 is contained in the 
case 46 of the shape of a cup attached in the side attachment wall of a hollow shaft 24 through 
the seal member 45. Therefore, although the masking reagent transported in the direction of X by 
actuation of the MONO pump 35 will be in the condition that it was full in the case 46, leakage 
prevention of it is carried out by the seal member 45. 

[0031] Moreover, the pins 47 and 48 constructed horizontally across the both ends of the 
connection member 44 are inserted in the long holes 49 and 50 prepared in the 1st shaft 42 and 
the 2nd shaft 43. And pins 47 and 48 are energized by the spring force of coil springs 51 and 52. 
Therefore, the connection member 44 is attached in the direction which intersects 
perpendicularly with shaft orientations and shaft orientations between the 1st shaft 42 and the 
2nd shaft 43 movable. Therefore, the connection member 44 transmits rotation of the flange 40 
rotated to a roller 19 and one to Rota 37 through the 2nd shaft 43. 

[0032] Thus, since it is constituted, if a roller 19 rolls in the condition of having ****ed on the 
work-piece front face, rotation of a roller 19 will be transmitted to Rota 37 of the MONO pump 
35 through a flange 40 and a universal joint 41. And a masking reagent moves in the direction of 
X with migration of the space 38 formed between passage 36a and Rota 37 in the condition that 
there is no pulsation in connection with Rota 37 of the MONO pump 35 rotating. 
[0033] Since the masking reagent with which space 38 was filled up is pressurized by this, a 
masking reagent passes each stomata 28a-28d of a hollow shaft 24, and is breathed out. 
Therefore, the masking reagent breathed out from each stomata 28a-28d of a hollow shaft 24 is 
supplied to the inner circumference of a roller 19. And when a roller 19 rolls, a masking reagent 
is supplied to the perimeter from the inside of a roller 19. 

[0034] Furthermore, rotation of Rota 37 of the MONO pump 35 is proportional to the rotational 
frequency of a roller 19. Therefore, since it becomes the amount of supply according to the 
rotational frequency of a roller 19, the thickness of the masking reagent applied to a work piece 
can become thin, or the amount of supply of the masking reagent supplied to the inner 
circumference of a roller 19 by rotation of Rota 37 can be applied so that it may not become 
thick and may become uniform thickness [ be / nothing ] with respect to the rotational frequency 
of a roller 19. 

[0035] Drawing 6 is the top view showing the modification 3 of this invention. Moreover, 
drawing 7 is the cross-sectional view showing the modification 3 of this invention. Moreover, 
drawing 8 is drawing expanding and showing a roller rotation detector. In addition, in drawing 6 
thru/or drawing 8 , the same sign is given to the same part as the above-mentioned example, and 
the explanation is omitted. As shown in drawing 6 , the roller 19 is supported pivotable by the 
stay 18 which extended from the tip of the wrist section 7. The tip of stay 18 is combined with 
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the roller supporter 55 formed in the center of rotation of a roller 19. The masking reagent supply 
tube 22 is connected to this roller supporter 55. 

[0036] As shown in drawing 7 , end face section 18a of stay 18 is supported by the damper 56 
formed at the tip of the wrist section 7. Inside this damper 56, a flange 100 is fixed to a part of 
stay 18, this flange 100 and the coil spring 57 which are expanded and contracted in the direction 
of Y are contained, and stay 18 is energized possible [ displacement ] in the direction of Y 
according to the spring force of a coil spring 57. 

[0037] Therefore, the impact at the time of a roller 19 being pressed by the work-piece front face 
is absorbed with the coil spring 57 of a damper 56. Consequently, the load which gets across to 
the wrist section 7 is eased at the time of masking actuation. Moreover, the roller shaft 58 formed 
in the shape of a cylinder is inserted in the core of a roller 19. Furthermore, the hollow shaft 59 is 
inserted in the inner circumference of the roller shaft 58, and bearings 60 and 61 and the seal 
members 62 and 63 intervene between the periphery of a hollow shaft 59, and the inner 
circumference of the roller shaft 58. And the building envelope 64 of a hollow shaft 59 is filled 
up with the masking reagent supplied through the masking reagent supply tube 22. 
[0038] As for the hollow shaft 59, two or more stoma 59a is prepared in the periphery. 
Therefore, the building envelope 64 of a hollow shaft 59 is opened for free passage with the 
annular space 65 formed between the hollow shaft 59 and the roller shaft 58 through two or more 
stoma 59a. Furthermore, the annular space 64 is opened for free passage by the inner 
circumference of a roller 19 through two or more stoma 58a formed in the periphery of the roller 
shaft 58. 

[0039] Moreover, the roller presser foot 66 and side rubber 67 are formed in the both sides of a 
roller 19. And as shown in drawing 8 , the rotation detector 69 for detecting rotation of the roller 
shaft 58 is built in the flange 68 by which fitting was carried out to the periphery of the roller 
supporter 55. The detecting element of this rotation detector 69 touches the periphery of the 
roller shaft 58 which rotates to a roller 19 and one, and detects rotation of the roller shaft 58. The 
rotation detector 69 has for example, a magnetic formula, optical, etc. 

[0040] Moreover, rotation of the roller shaft 58 detected by the rotation detector 69 is told to a 
controller 12 through a signal line 70. In case a masking reagent is applied, a roller 19 rolls, after 
having been pressed by the work-piece front face. The liquefied masking reagent with which the 
building envelope 64 was filled up by relative rotation with the roller shaft 58 and a hollow shaft 
59 with rotation of this roller 19 is supplied to the inner circumference of a roller 19 through the 
annular space 65. 

[0041] Thus, when a roller 19 rolls, a masking reagent is supplied to the perimeter from the 
inside of a roller 19. Drawing 9 is the block diagram of the controller 12 applied to the 
modification 3 of this invention. As shown in drawing 9 , the controller 12 consists of ROM70, 
RAM71, a timer 72, the orbital control section 73, the robot attitude control section 74, the servo 
motor driver 75, a control computational unit 76, masking management equipment 77, roller 
rotational-speed detection equipment 80, and masking management equipment 81. 
[0042] ROM70 is a storage for memorizing the program and the fixed data in which an operation 
procedure etc. is shown. Moreover, RAM71 is a storage for being backed up by the dc-battery 
and memorizing the result of an operation, instruction POROGU ramming, etc. Moreover, a 
timer 72 generates the sampling time. Moreover, the orbital control section 73 is a control 
section which generates the location and operating-command value of a roller 19. 
[0043] Moreover, the robot attitude control section 74 is a control section which asks for the 
robot posture data of teaching points other than a representation point based on the robot posture 
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data in a representation point. Moreover, the servo control section 76 is a control section which 
generates the command signal of operation from the operating-command value generated by the 
orbital control section 73 to the servo motor driver 75. Moreover, the servo motor driver 78 
operates a servo motor 77 with the command signal of operation from the servo control section 
76. Moreover, roller rotational-speed detection equipment 80 integrates the pulse outputted from 
the rotation detector 69, or calculates the rotational speed of a roller 19 from pulse separation. 
Masking management equipment 81 outputs the signal which changes the operating condition of 
management and a robot for the condition of masking in response to the signal from roller 
rotational-speed detection equipment 80. 

[0044] Masking management equipment 77 can perform two or more processings now to 
coincidence. For example, signal processing from the rotation detector 69 and a target roller 
rotational speed are calculated, and signal processing to a control unit etc., count of time amount, 
storage, display processing of each information, etc. are performed to juxtaposition. Drawing 10 
is a graph which shows an example of rotational-speed change of a roller 19. 
[0045] In drawing 10 , an axis of ordinate expresses roller rotational speed, and the axis of 
abscissa expresses time amount. In this example, since a masking reagent is supplied by the 
constant pressure, when the rotational speed of a roller 19 is too quick, or when the rotational 
speed of a roller 19 is too slow, there is a possibility that the balance of the amount of supply of a 
masking reagent and coverage may collapse, and the spreading thickness of a masking reagent 
may not become homogeneity. 

[0046] The rotational speed of a roller 19 will be too quick, or since it is decided by the working 
speed of a manipulator 11, if the working speed of a manipulator 1 1 is too slow, it will separate 
from it from the range of the lower limit of roller rotational speed, and a upper limit. Therefore, 
if the working speed of a manipulator 1 1 is too slow, the amount of supply of a masking reagent 
will become superfluous, and if the working speed of a manipulator 1 1 is too quick, the amount 
of supply of a masking reagent will become insufficient. 

[0047] In case the masking actuation to the work piece of a manipulator 1 1 is taught, to spray a 
masking reagent using a masking gun like before, it is necessary to carry out the sense of the 
direction of a normal of a work piece, and a gun in the same direction like a paint gun but, and 
since it is not necessary to make the sense of a roller 19 in agreement with the direction of a 
normal of a work piece by the method which make a roller 19 **** on a work-piece front face, 
and it is made to mask like this example, teaching actuation can be performed easily. A roller 19 
can be made to be able to **** on a work-piece front face, fixing the operating state of the wrist 
section 17 mostly, even when a work-piece configuration changes in three dimension since the 
sense of a roller 19 did not always need to be changed according to the radius of curvature of a 
work piece when especially a work-piece configuration was a curved surface or, and a masking 
reagent can be applied. 

[0048] However, it must be made for a robot's direction of operation and the revolving shaft of a 
roller 19 to have to intersect perpendicularly. Moreover, since end face section 18a of the stay 18 
which supports a roller 19 is flexibly supported by the damper 56, even if a roller 19 contacts a 
work-piece front face, the impact in that case is eased. Therefore, without damaging a work piece 
or the wrist section 17 at the time of teaching actuation, at a teaching point, a roller 19 is 
contacted to a work piece and can be taught. 

[0049] After ON of masking at a teaching point, and an off input, the working speed of a roller 
19 is made into any value (the rotational speed of a roller 19 beyond the minimum speed limit), 
and performs the calibration of the rotational speed of a roller, every sampling time (for example, 
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20msec) predetermined in the control computational unit 76 after starting the calibration of a 
manipulator 11- every - the calibration of a masking rate is performed. 

[0050] Drawing 1 1 is a flow chart for a control computational unit 76 to perform a calibration. A 
control computational unit 76 judges whether the roller rotational speed V present at step SI 1 (a 
"step" is skipped below) shown in drawing 11 is over maximum velocity limiting value. In these 
SI 1, when the roller rotational speed V is not over maximum velocity limiting value, it 
progresses to S12 and judges whether the roller rotational speed V is less than the minimum 
speed limit value. When the roller rotational speed V is contained within the limits of the 
minimum speed limit value and maximum velocity limiting value, this calibration processing is 
ended. 

[0051] Here, in SI 1, the case where the roller rotational speed V exceeds maximum velocity 
limiting value is explained. That is, when the roller rotational speed V exceeds maximum 
velocity limiting value by SI 1, it shifts to S13 and RAM71 is made to memorize the difference 
(V-Vmax) and time amount of the roller rotational speed V and maximum velocity Vmax. Then, 
the count and time amount which the error generated are displayed on a display (not shown) by 
S14. Next, an alarm is sounded with Si 5. 

[0052] And let roller rate desired value Vr of a manipulator 1 1 be maximum velocity Vmax in 
SI 6. Next, it progresses to S17 and the roller rate desired value Vr is transmitted to the robot 
posture interpolation operation part 74. Thereby, the robot posture interpolation operation part 74 
is PTP (Point to Point) so that it may become the roller rate desired value Vr. The interpolation 
mark of the teaching method are increased. Now, this processing is ended. 
[0053] Moreover, in S12, when the roller rotational speed V is less than the minimum speed limit 
value, it progresses to SI 8 and judges whether it is that the roller rotational speed V is zero. 
When it is the roller rotational speed V= 0, it shifts to S19 and RAM71 is made to memorize the 
time amount of V= 0 in these SI 8. In addition, since processing of S12 and S21 is the same 
processing as the above S14 and SI 5, the explanation is omitted. 

[0054] In S22, it considers as the movement magnitude d to the direction of a work piece of a 
teaching point (d is the constant of arbitration). In the following S23, the movement magnitude d 
to the direction of a work piece is transmitted to the orbital control section 73. Therefore, as for 
the orbital control section 73, only movement magnitude d corrects a teaching point in the 
direction of a work piece. Now, this calibration processing is ended. Moreover, when it is not the 
roller rotational speed V= 0, it progresses to S24 and RAM71 is made to memorize the 
difference (V-Vmix) and time amount of the roller rotational speed V and a minimum speed 
VmixinS18. 

[0055] In addition, since processing of S25 and S26 is the same processing as the above S14 and 
SI 5, the explanation is omitted. Let roller rate desired value Vr of a manipulator 1 1 be a 
minimum speed Vmin in S27. Next, it progresses to S28 and the roller rate desired value Vr is 
transmitted to the robot posture interpolation operation part 74. Thereby, the robot posture 
interpolation operation part 74 is PTP (Point to Point) so that it may become the roller rate 
desired value Vr. The interpolation mark of the teaching method are reduced. Now, this 
calibration processing is ended. 

[0056] It becomes the optimal roller rotational speed by performing a series of calibration 
processings shown in drawing 1 1 as mentioned above several times to masking actuation. 
Therefore, while the man day at the time of teaching actuation decreases sharply and can teach 
easily, instruction time amount can be shortened. Drawing 12 (A) - (C) is drawing showing the 
change condition of the roller rotational speed in front of a calibration. Moreover, drawing 13 
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(A) - (C) is drawing showing the change condition of the roller rotational speed after a 
calibration. 

[0057] Drawing 12 (A) As shown in - (C), in the condition in front of a calibration, roller 
rotational speed serves as constant value which the initial value and the instruction operator set 
as arbitration. And roller rotational speed has the part (a broken line shows among drawing 12 

(B) ) with which it is not satisfied of maximum velocity limiting value and the minimum speed 
limit value with a work-piece configuration. Moreover, as shown in drawing 13 (A) - (C), by 
performing a calibration, roller rotational speed is increased and decreased and rate conditions 
are satisfied in the condition after a calibration. In addition, amendment processing which brings 
a roller 19 close to a work piece is performed, and rate conditions are satisfied into the part of the 
roller rotational speed 0 (m/s) considered not to be in contact with a work piece. Thus, since 
robot actuation is corrected so that the rotational speed of the roller 19 obtained by the rotation 
detector 69 may serve as desired value, while being able to perform instruction actuation easily, 
poor masking by change of the rotational speed of a roller 1 9 can be lost. 

[0058] Drawing 14 is the flow chart of the roller rotational-speed judging processing after 
masking initiation. In addition, control processing shown in drawing 14 is performed when a 
location gap of a work piece etc. generates masking actuation during continuation playback. 
After, as for the processing shown in drawing 14 , masking actuation is started, it performs for 
every predetermined sampling time, and a masking condition judges whether it is an error with 
the signal from the rotation detector 69. That is, S3 1 compares with Maximum Vmax (roller rate 
threshold value) the speed signal V acquired from the rotation detector 69 for every sampling 
time of arbitration. And in S31, when it is V>Vmax, error processing is performed by S33. 
[0059] Moreover, in S31, when it is V<Vmax, it judges whether the rate is lower than the 
minimum value Vmin by S32. And by S32, a rate is lower than the minimum value Vmin, and, 
as for the time, error processing is performed S33. However, this processing is ended when it is 
V>Vmin in S32. Next, error processing performed by the above S33 is explained. 
[0060] Drawing 15 is a flow chart which shows the procedure 1 of error processing. Among 
drawing 15 , if error processing is started, after memorizing an error (V-Vmax or V-min) and 
time amount with Vmax or Vmin by S41, an alarm will be sounded with S42 and the count of 
error generating and time amount will be displayed on coincidence by S43. Thus, when the error 
has occurred, it is shown that it is not the optimal rotational-speed region at the time of the 
rotational speed of the roller 19 detected by the rotation detector 69 masking. Now, a series of 
error processing is ended. 

[0061] Drawing 16 is a flow chart which shows the procedure 2 of error processing. Among 
drawing 16 , if error processing is started, after closing the method valve of two prepared in the 
masking reagent supply unit 21 by S61, an error (V-Vmax or V-min) and time amount with 
Vmax or Vmin are memorized by S62. Then, an alarm is sounded with S63 and the count of 
error generating and time amount are displayed on coincidence by S63. Now, a series of error 
processing is ended. 

[0062] Drawing 17 is a flow chart which shows the procedure 3 of error processing. Initiation of 
error processing judges whether the detection rate of the roller 1 9 detected by the rotation 
detector 69 by S71 is over maximum velocity limiting value among drawing 17 . And in S71, 
when the detection rate of a roller 19 is over maximum velocity limiting value, it processes in the 
following procedures. 

[0063] A value (V-Vmax) and time amount are made to memorize in S72. The count and time 
amount which the error generated are displayed on a display in the following S73. And S74 
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sounds and reports an alarm. Then, let roller rate desired value Vr of a manipulator 1 1 be 
maximum velocity Vmax by S75. Then, the roller rate desired value Vr is transmitted to the 
robot posture interpolation operation part 74 by S76. Next, the robot posture interpolation 
operation part 74 is PTP (Point to Point) so that it may become the set-up roller rate desired 
value Vr. The interpolation mark of the teaching method are reduced. Now, this error processing 
is ended. 

[0064] Moreover, in S71, when the detection rate of a roller 19 is not over maximum velocity 
limiting value, it judges whether the detection rate of the roller 19 which shifted to S77 and was 
detected by the rotation detector 69 is lower than the minimum speed limit value. When the 
detection rate of a roller 19 is lower than the minimum speed limit value, it progresses to S78 
and a value (V-Vmin) and time amount are made to memorize in S77. The count and time 
amount which the error generated are displayed on a display in the following S79. And S80 
sounds and reports an alarm. 

[0065] In the following S81, only movement magnitude d corrects a teaching point in the 
direction of an opposite angle of a roller 19. And in S82, the movement magnitude d to the 
direction of a work piece is transmitted to the orbital control section 73. As for the orbital control 
section 73, only movement magnitude d corrects a teaching point in the direction of a work 
piece. Moreover, in S77, when the detection rate of a roller 19 is higher than the minimum speed 
limit value, and a current roller rate is larger than a minimum speed at under maximum velocity, 
it is regarded as normal and this processing is terminated. Thus, since robot actuation is corrected 
so that the rotational speed of the roller 19 obtained by the rotation detector 69 may serve as 
desired value, while being able to perform instruction actuation easily, poor masking by change 
of the rotational speed of a roller 19 can be lost. 

[0066] Drawing 18 is a flow chart which shows the procedure 4 of error processing. Initiation of 
error processing judges whether the detection rate of the roller 19 detected by the rotation 
detector 69 by S91 is over maximum velocity limiting value among drawing 18 . And in S91, 
when the detection rate of a roller 19 is over maximum velocity limiting value, it processes in the 
following procedures. 

[0067] In S92, the masking reagent supply valve prepared in the masking reagent supply unit 21 
is closed. A value (V-Vmax) and time amount are made to memorize in the following S93. Then, 
the count and time amount which the error generated are displayed on a display in S94. And S95 
sounds and reports an alarm. Then, let roller rate desired value Vr of a manipulator 1 1 be 
maximum velocity Vmax by S96. Then, the roller rate desired value Vr is transmitted to the 
robot posture interpolation operation part 74 by S97. Next, the robot posture interpolation 
operation part 74 is PTP (Point to Point) so that it may become the set-up roller rate desired 
value Vr. The interpolation mark of the teaching method are reduced. Now, this error processing 
is ended. 

[0068] Moreover, in S91, when the detection rate of a roller 19 is not over maximum velocity 
limiting value, it judges whether the detection rate of the roller 19 which shifted to S98 and was 
detected by the rotation detector 69 is lower than the minimum speed limit value. In S98, when 
the detection rate of a roller 19 is lower than the minimum speed limit value, it progresses to S99 
and the masking reagent supply valve prepared in the masking reagent supply unit 21 is closed. 
A value (V-Vmin) and time amount are made to memorize in the following SI 00. Then, the 
count and time amount which the error generated are displayed on a display in S101 . And SI 02 
sounds and reports an alarm. 
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[0069] In the following SI 03, only movement magnitude d corrects a teaching point in the 
direction of an opposite angle of a roller 19. And in SI 04, the movement magnitude d to the 
direction of a work piece is transmitted to the orbital control section 73. As for the orbital control 
section 73, only movement magnitude d corrects a teaching point in the direction of a work 
piece. Moreover, in S98, when the detection rate of a roller 19 is higher than the minimum speed 
limit value, and a current roller rate is larger than a minimum speed at under maximum velocity, 
it is regarded as normal and this processing is terminated. Thus, since robot actuation is corrected 
so that the rotational speed of the roller 19 obtained by the rotation detector 69 may serve as 
desired value, while being able to perform instruction actuation easily, poor masking by change 
of the rotational speed of a roller 19 can be lost. 

[0070] In addition, although the configuration equipped with the roller 19 which applies a 
masking reagent at the tip of an arm of many articulated robots was mentioned as an example in 
the above-mentioned example, of course, it can also consider as the configuration which the 
robot of not only this but other formats was made to equip with the above-mentioned roller 19. 
Moreover, although the case where a masking reagent was applied with a roller was mentioned 
as an example in the above-mentioned example, not only this but when applying a coating etc., 
of course, it can apply. 
[0071] 

[Effect of the Invention] Since the paint supplied to the roller with rotation of a porous roller by 
the pump means which was formed in the space formed in the interior of a roller according to 
this invention is pressurized and a periphery side is supplied from the inner circumference side of 
a roller like ****, the paint can be supplied to the periphery side of a roller by the flow rate 
according to the rotational speed of a roller, the variation in the thickness of the paint is reduced, 
and thickness of the paint after spreading is made to homogeneity. Moreover, since it is not 
necessary to make the sense of a roller in agreement with the direction of a normal of a work 
piece like a blasting method, teaching actuation can be performed easily. Therefore, a roller can 
be made to be able to **** on a work-piece front face, fixing a robot's operating state mostly, 
even when a work-piece configuration changes in three dimension since the sense of a roller did 
not always need to be changed according to the radius of curvature of a work piece when a work- 
piece configuration was a curved surface or, and the paint can be applied. 



[Translation done.] 
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^2tt4 3^jTLTp-^3 7|Cfeg1-5 0 
[0 0 3 2] C©4 5»££:tx-C^-5fcft, P-7 1 
9#7-^*iiilragfLfctt«Tftefti-Si:, p-7 1 
9©»7 7>^4 O&U^-^—^l^H-fy M 
1^LT^-//KV7°3 5©p-^ 3 7[Cfeii$ti 
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9 3 7^|g^t-5 W iC#oT»»^V^«-e«3 6 
aiP-^37i: ommfc £ ftfcSlffl 3 8 ©$ft £ * 

[0033] rjildiD, S?IB3 8K:*«Siit-v^* 

y^J^pjE^tiSfcfe, ^^^y^JI4tp^#2 4(7) 
&/h?L2 8 a~2 8 d£«ifiLT(£tfj£ft3o iot, 
o-7 1 9«rtja(Cii N tfStt2 4«#/h?L2 8 a~2 

-7 1 9 0ftfflfl»P>^fc##£il5 o 10 

[0 0 3 4] Skd, ^-y*V7°3 5<Z)n-^ 3 7© 
HHEI*, p-7 l 9©|Hlta!tl-H:«IILT^5 0 *<olt 
fc, n-* 3 7 0|Hl(iKi9B-7l 9 OrtJBlCflcl&S 

»OJWas|» < 4 o fc D , *> 5 V ^ HJP < 4 5 r fc «s ft 
<„ 9»ia*5i[fcfl5t»9 4<iS-!felW4:!te5 

[ 0 0 3 5 ] [3 6 HWJMff^J 3 £^t¥ffiB?*> 
5o Sfc, H7tt**WW«^3S:^tffi»feS0-e*> 20 

fc3 D iSL 0 6 7IM8tfc^T, ±IEHi£0il fc 

t«t5l-, B-519H:, #f$7©«fl^3ift£ft 

fctt, v^dry^|tt^^-7'2 2aH8K£fiTV 
5 0 

[o o 3 6] 0 7 tc^-r J; a (c, 8©iaa!i 30 

8 a |i, 7 ©ifejgtSft b1Mt?V* 5 6 (Cj^ 

$tlTV^5 0 r©yy^5 6Wrta5T'(i, Xr-18(D 

-{?C77^iooiSB^ii, :©77^ioo 
£, Y*iRilc#*g-f5="r/w^5 7«*«l*lSiltfc 
19, *r-l 8tt=^;w<*5 7 0>tffctfJfcJ:5Y:£fil 

[0 0 3 7] iot, 1 9&y — ir$mKftB£ 

frSfiffiflsftfnSftS. n-71 9<D*&£fi, 40 
Hff^i^M^HfcB-7«l5 8^}fffl^ixTV^„ £ 
tic, o-7tt5 8<7)^ji(Ci±, $£1*5 9^#®^tl 
Tfc>9, ^^Wl5 9 0^1 fcn— 7*5 8 OrtJii: ©HI 
fctt, ^7yy^60, 6 1 v'-A'gfltf 6 2,63 
^^ELTV^o ^LT, 5 9 ©rtWSIW 6 4 (C 

[0 0 3 8] <f 5 9 tttfWS fc«&©/h?L 59 am 
iffeft-a^ ^rofcfe, 5 9 rortSP^IS 6 4 



fimW- 1 1-9 9 3 5 0 
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8 t <»ffl fcfcfjj £ tlfcS^Sra 6 5 i: Sffl £ tl 5 0 $ e> 
fc, «ttaiB6 4tt, D-7«i5 8<7)^Jl|C^^^7t 
8ft©'ML5 8 a ^L-Cd-7 1 9©rtji!cga^tl 
5 0 

[0 0 3 9] ifc, P-7 1 9©Sffl[C(i, n~7J¥£ 

0 8i^-ri5t, P-7^mP5 5cD*Wi^$£ 
£;fl,fc77:/^6 8^ n-7«i5 8<0|EieSr^W-t 

7»5 8 0ftHfctt*fcLT:i8tK n-7«i5 8©lH]te^ 
-7*5 8©lHEtt, ft-^-^7 O^Ltny 

i2i^x.biis 0 ^**y^jfcJMil-«l&r*, o- 
7 1 9^"7-^Sffiicjfj±$ti/c^lTfell)-r5 0 

n-7 1 9ro0fe[-#oTn-7lft5 8 t^^5 9 £ 

©ft ^[ufeic i v) tmmm 6 4 i;:*«$^fc«EROT^ 
*v?mmtt.%.Wib 5^1x0-7 1 9©rt«i^ 

[0 0 4 1] Z(D£?K, P-7 1 9^*te«rr5^£li 

w 0 19 itmmnmm 3 icjiffl £tis y kp- 

7 1 2®7ny£H-e*>5. H 9 5 1-, ayh 

p-7l2li, ROM70t, RAM7U, ^-Y"77 

2£, 7 v$yvmmm®7 4t, 

^^^^fajg»7 7fc, B*-7l@HS£S«||iJKll8 0 
£, T7,dry^taSE8 1 £^ib«J*^tuTV^ 0 
[0 0 4 2] R OM 7 0 (i„ ^^li^Sr^-T^n ^7 

RAM 7 1 tt, AyrU lCj;i9^7^T77°$tl 
*3M£**&^#b ^7 5 y^SrffittH-5fc»w|a«: 

4^1-€. 0 tfc, MftJPgfl 7 3 li, P- 7 i9»et 

[0043] utsy vmumm m& 

-#flH»7 6tt, fLii|)J«7 3[CJ;oT4/t^tlfc 
ft^^^f— K7^^7 5^©»fftf£ 

^7 8 fit, f--^J» 7 6 ^broSbfP^ffi-^l-i 

oTt-l*-?? 7^i)f^$-fr5 0 n-7@fe 

;U7s%mWL, fe5V^li/^7^1^^n-7 1 9©0 
feii^^?Hft5o v**y;/f83g»8 1H:, n-7 
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[0 0 4 4] -7^^y^fagg7 flafcroffisfc 

[o 04 5] mi oicjsv^, mm$v~yEum&* 

a*#ai-ff3*£\ t>L<tto-91 9©EWE»S* 
y 7> ^w^T-^ * * y ^jwl^J? $ t, fci^ 

[0 0 4 6] n-7 1 9 OlHKifliHu v^tfoL U-^ 

i l^ijfmgt-cfc^&ssfc*, v^^v^i i 

0fiaatOTIIHIIi±IS*i:OftB!*»fe^'CL4 5. 

*©t», v^t o a.u-^i i <Dmf-m.*mt$z> 

4, ^^^©ttl&iOTftHKfciK v=tr*u- 20 
[0 0 4 7] 7=^^? 1 1© !7-* \L%ffZ>-?Z 

t&mfthZiK *mm\<D£5\Cn-y 1 9£!7- 
^*ffitJWJES*-rv^*^S*5*S:T?H:n-5 1 

T\ f^f>mWfirfTx.S 0 #(Cl7-^ff^ 30 
*S mxh 5 #£T* ^ - ? W ft [C-g-fr-HrT n - 
71 9©|fli#fctt*ft**5i5.S4S/j:v^T?, 

3 *7nlfitS6ftt5»^"et¥irW 1 7 ofiffaR 
fcfcKHH£fctfc3:*n-7l 9£!7-^ffi[ejS}g 

[0 0 4 8] Li>U vtsy Ynm^ntn-yl 9 
0)®te«i#ji:2:t5J: 5fcLfctf;W**e>&v\ 
n-5 1 9 ££*Tf 5*T- 1 8 tDSffigB 1 8 a f±, ^ 

g^y-^HBicgMLTt^w^o^^gfp^^ 40 

t&l 7££«£#5:: fcfe<, t^TP-719^- 

[0 04 9] I^^T'^^y^w^-v, *y(DAt) 
ft, 1 9 ©fbfftift fi, ffitolt (0-7 l 9<d 

|i«^^*,hatti|ij|8£tJ0 iLTfct, d-700 

6li^©t^!)yW^ 2 0ms e 
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[0050] Eiii ttfiJiiig^gg 7 6 y tv- 
*3lfi7 6f±, 11 lVzjM-XTyfS 1 1 CKT 

?y?i zmtz) xm<nTi-y®mm%vm± 

m&MM&&®Zx\^£\^if5fr&m%.-t-& l , rros 

mmtcommftitAix^zm^it, 3-00** jjtv 

[0 0 5 1] rrT\ SlllCfcVvC, D-7lH]^iig 

s i ixn-70fejg£v^t*iM»ffi£- 

Ssxttttt, S 1 3[C^fTLTn-7[H]te)i«Vtft 
MlVmaxt©! (V-Vmax) £R#PI££RA 
M7 1 |rfEH£-fr5 0 m^X. S 1 (H*tf 

[0 0 5 2] -t LT, S 1 6-eiS, ^stfal"-* 1 1 
Wn-yigftl^flfVrSrl^jigVma x t1-5 0 & 
!CS17!^ii^, ot:^^ifTO7 4|:o-7 

»HI»[*»7 4tt, B-7USS«i[Vri:*5J;5lc 

ptp (Point to Point) mmmm&mt, 

[0 0 5 3] $t, S12£fc^T, D-7lH]tejigV 
^t/J^fflPSffl*TtHloT^?>^(i, S 1 8 tit 

5„ :©s i 8icisi/>T, e-9lHitafitv=o-e*)5 

S 1 91-#fi : LTV=0OH#rHlS:RAM7 lie 
Bit £#5. ft, SI 2, S 2 1©M3±|BS 1 4, 

s 1 5 tmL<&mx°hz<DX\ ztDmrnr^tz, 

[0 0 5 4] S2 2TU «*/S©7-^3Er|fil^©^» 
ftd (dttttKroSSfe) t-f3„ ^©S2 3T*(i, 7- 

fcft, ttiilH«a7 3tt, ^«j*d^(t7-^^t|!c 
^^i]E-r5 0 :tit\ 4-IU© :3 r^y7 , V">3y^ 

aSrftTl-5. St, S18iifcV^T, n-70SI 
V=0T?4l^#tt, S2 4[CB^ n-7HI^iigV 
tf/MSVmi xi©i (V-Vmix) tBf^t^ 
RAM 7 1 tB1t**5. 

[0055] S25, S 2 6©&Lgti±faS 1 4, 

s 1 5 trnttrnxhstox, zommtiGtb-tz. s 

2 7X11 -mfaU-^l l»n-7SSB^f(Vr 
Irl^MVminifS, ^[CS28tii^ N P#-y 

vmmm®7 4\cv-m&mMv r ^ftt 

7jiSBMfitVr t^5<t5l-PTP (Point to Poin 
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[0 0 5 6] ±E©± 5 {CHI 1 1 {^1--»<D^r+ 3 7" 

&&Wmim+5Z 112 
(A) ~ (C) Ht^-ry^U-^a^On-^imKi 
««)^li^«Sr*t®-e*)S. 013 (A) ~ 

(c) i«t^^3yf©P-7@Mro'lft 

[0057] 012 (A) ~ (C) fc*1"J:5t, * + 

V 7V-^a yM(D^lTii, p-70ieiS;$WI£ 

(IHl 2 (B) iifSt) asfci. Sfc, 01 3 

(a) ~ (c) fc*-r«fc 5 ^fty^^aylo 

tlx, 7~?\zmteLX\<^£^tEt>tiZ>v~yW\fcm 
SO (m/s ) COgR^Tii, D-7 1 9&!7-*W£^J 

e 9« t * s i 5 k p # -7 h mmmm % t 

ft, <MMt^**atfrA.5fc*t, P-7l9W0te 

[0058] 01 A\t^**ymw&<Dv~ymim 

« 3 Wi&«ffl»7P-f--Tr-hT*<5, ft, 0i4!c^t 
»Jfl«tlltt, ^*^iW£iiiMfcl <7-^<7>{i 
a-f^^4Lfc*^i^ff^n5o 014(o^-f& 

as, ^^=¥^^»^S!tt$ixfcft, j5r£<^>-7°y 
y ^mmi-m? $ n, steft as e 9 a » & wm^-ii £ 

s 3 n?tt, ftEwf-yyy ymmSfciiNEtttii 

^6 9^M#^fd£Mi^V£ft*i<Vma x (n- 
7lSlft) kimtZo Lt, S3 1|t^t, 
V>Vmaxt*fc5itli, S 3 3 ■Tfx^-featllfT 
+5. 

[0 0 5 9] S3 1|:fcVT, V<VmaxT?fc 

Sfc#tt, S3 2-«SSj9S*/J4tVminJ:9fi<fto 
T^ftV^&ttfctS. -tL-C, S 3 2 Tit^iyMS 
Vmi n £!9{S< i^HS 3 3Tf3:9-«HI**flt 
3 0 Li»U S 3 2t*V>Vm i nXhZtZlt, ^0 

[0060] 01 5ii^.y~mm<Dmm^mi^ty 
n-^t-bT*&5 0 hi 5^ ^j-tm&mtezti 

S4 IT'Vma xXliVm i n tWpH (V-V 



(7) #§1^ 1 1 -9 9 3 5 0 
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T7-AS:lftP>U ISl^S4 3T^7-*^[H]i:tBf 

tt, |HME»ttl#6 9fci!>tftffl^fco-5ido@ti 

rtiT% -mfD^y-iaimzi&Ti-z* 
[0061] 0 1 6 7 -fearo^a^m 2 £^1-7 
p-^-h-efcs, ii6i ^7— &a^«£ti 

Si, S6 \ X^^ymm^=-y h2 l\zWt\i^ 
*lfc2*#*rB!CfcflL S 6 2-CVma xXUVm i n 
10 fc©«gg (V-VmaxXttV-mi n) i^WtlEli 
-f3. S 6 3-C77-A£iftkU IW1B#1'S6 

3-Ci7-*4|eI*i:I^ISIS:^t5. ^tiT\ Hg<D 
X7-*!HISr*71-3. 
[0 0 6 2] 01 7(lX7-^a©^a^)i3^^t7 

6k, S 7 l-eHI(gtftm*6 9\zmWlii£titcu-y 

1 9 ©^tbji*^i-±s«*JPSfi^Sx.-c^5^^/5^ 

W^tSo *LT, S7 1frj8V*-C, o-7l9©tftW 

20 )i-e^a^tf5o 

[0 0 6 3] S 7 2T*(i, (V-Vma x) fit HSR *■ 
E1t^*5o &© S 7 3 "Cii, **lBKK2l#*4Lfc 
0&, H£f8£^£-£5,, ^LT, S7 4T:77-A£ 
*e>fCa*l1-5. ft^T, S7 5t'?=tak-^1 
iron-7ii«g^fSVr ^I^ISVma x 
Z(D'^ S 7 6tn-7MlifiVr fcntfy f>$» 
*tWj»*g|5 7 4l^i-5 0 fcfc, 0#yHIW 

JMS7 4I4, K£**ifcP-7^B*«Vrfcfc5± 
(Point to Point) ft*&®ttm£ft*)*e> 
30 -f 0 rttT\ ^0©^7-&a4r<ft7-f5. 

[0 0 6 4] S 7 1 |C*5V>T, P-7 1 9£#fij 

aSiSft^S««!llSi^S:iS^^TV^/j^v^^:f tt % S 7 7ic 

S 7 7 [C*^T\ P-7 1 9 ©tftW^Sisjft/j^ffiliS 
tfiOfiV^ttt, S78tJi*, (V-Vmin)fi 

*4Lfc@ft, l*IBt****5. ^LT, S8 0T-7 

40 [0 0 6 5] &.<DS8 1 T'H, »*jS4rn-5 1 9K>(bJ 
*»V^*lftKlMft*d«rt4KE-J-S. -t L"C, S8 2T* 

s. fiiifij«7 3ti, mmdmv-tmm* 

{iiS6 9|Cj;i3#f,ixfcn-7l 9 ©Hfeii^g^ 
»f^S:«f 5 ft , «t^ftf^ds 
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[0 0 6 6] 018 Ii^7-^awfea^)l4 fc^rf 7 

S9 1-e@tefttUS6 9tJ:9^tiJ§Jifcn-7 
1 9 ©^WS«i s S*a«ISIIiRttSrffix.TV^*^S: 
f(JS1-S 0 -t LX> S9.1K*5VvC, 0-7 1 9©jfft 
^^t^g$ijpg{ii^a^-c^fc^iili, £*T©^ 

[0 0 6 7] s 9 2-eii, v^^y^Wa-y b 2 

iicKite>n.fc-r^*y^fly&#fciHC.5. &©S9 10 

3X12, (V-Vmax) fifcl$IW*|E«**5. 
XS9 4Xii, ^fflS{CfftHiS|S4LfciU![, ffP^S? 
^£*3 0 -tLX, S9 5X77-A£l§t,LX$&*^-f 
3 D Ie^X, 5 9 6T'^fal/-^ 1 1 COP -7 jig 
lillVr ^S^ilSVma xktZo r©H, S9 7 

x o - y m s v r £ o 3j? v v mmsfi&m 7 4 

titfa-fSo osjfy hi£§M^1^7 4l^ % 

^*i,fco-^aflEBaMtVri:ft4J:9lcPTP (Po 

im to Point) m&mmm&bto ihx, 4 

[H(0^7-&SI^7t5o 20 
[0 0 6 8] S 9 1 SC&V^X, cz-7 1 9©}£ttj 

a*«s**a*WISIIfcaiLTV^v^ #fi, S9 8i; 

m? Lxmmm® e 9 k a $ tifc o - 7 1 9 © 

ttffl£g#ft/htt&1MI5e.}: 5 ftv\&*5frfcW£+$. 

S 9 8IO^X, P-7 1 9 ©fcfflSSflSS/HIglffJK 

= -7F2 lfcffttt&ixfcv^^^^fitl&^KCS. 
&©S 1 0 OXii, (V-Vm i n) {fiW^fBtt;* 

Icv^ts i o iT*ii, ^^cmmt^iUc® 

$U «fflB*r*iS^-fr5. tLT, S102X77-A& 30 

[0 0 6 9] JkOSlO 3TU ISC^^n-7 1 9 CO 
[6lM^^{^tilftdffmiiE1-5 0 ^LX, S10 
4m fLilfiJ«7 3-7-^^-c0^fiiftd^ 
fil-5. fLiiffl« 7 3 ii, «*Sd^ft!7-^*[6]^ 

CO^UJM^/J^ap^J; IJjftV^fli, S^COD 

jEtt^^L^@co&a^T$-fr5 D ^©,£51^ 0 

WMt & 5 i '5 k n # y h mmmtz fc», 
mm%izfiz-z n-7 1 9 ©hhbse*©^ 

[0 0 7 0] ffi, ±te^M!lT'l4, *BB»ae#y 

7-A«ICvXJry^j^Mt5n-7 1 9 #g3* 

SftfcttJfcfc-fltL-tWfctf, :tiffl?)t ft© 
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ic t> Sffl X* f 5 © Ji^fUXfc 5 . 
[0 0 7 1] 

#7LfC© 0 - 7 ©Htefctf o X n - 7 $ fifcHtf 
9JSrJP£E LT n -7- ©rtjafH|^b^j3fiiJic»1-5 

^JSffl fcftifct mm ©RJ¥©/< 7^ 
£8&LT!6ft&©!&fcffl©lgi?&i&-|;:T*f 5. * 

t -ft $ * 5 «s fcv ^© X\ 
^■ef 5. 

[01] *3SWIi:45**ffln#yho-|at«©«jjE 

[02] n-7©rt^*5t^t1tfrffi0Tfc5 o 
[03] Ie]fett©^liff^^1-0T"fe5„ 

[04] **w©^fiaj i fe*iUWfiiiH-e*)5. 
[05] *«W©^«2t*t«WfiiiBlT?ib5. 
106] 3 tsrrspiBH-e**. 

[0 7 ] *%m<Dtmw 3 Sr^t^Bfra-efeSo 

[08] @te^tli^^Hz;7<LT^1-0-i?fc5 o 

[09] **H©g^mKaffl§jxa = yhn-7© 

[010] o-7©@<Sifl[^ft©-W«r*1-^77-C 

[0n] uwmmwi^^yy'i'—yayzmt 

5fcfe©7o-f--Y- b-C&5 0 
[012] **y7\s->saym<ov-y®m8t<o% 

[013] dr^y7"iv— >H^©D-7lH]Kii^©^ 
[014] v7dry^mt©n-7@feii^J^a 
[015] :n7-*H!ro««#Jfi«:jH-:7ri-f- + - 

[0i 6] ^7-^a©^a^ii2^^-r7D-^ j r- 

hX'fe5 0 

[01 7] ^7-^a©Ma¥ii3^^t7n-^^- 

KXfeSo 

[018] ^7-Ma©^a#ll4Sr7Fl-7D-7 c + - 

[019] -rx^y^>«rfflV>Xv^^y^jS:!fct 
ft It 5 fc*-«5HSB X h 5 o 
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1 1 -r-t^U*-? 
12 

1 3 S£ 

1 4 KH^^ 

15 |S 17- A 

16 J&2 7-A 

1 7 *m 

1 8 

19 -?x*ymmmv-y 

20 t mftzL~>yh 

2 1 

22 ■?x*y?m&& ! ?=--7 

2 3 

2 4 ip£N 

2 8 a ~ 2 8 d /h?L 

2 9 |g|ftMlft 

3 3 77>"v> 
3 4 C-fr^jf 

3 5 *-/tfy7 

3 6 



* 3 7 
4 0 
4 1 



5 5 a-7»S 
5 6 

58 n-7«i 

5 9 <f>£tt 

6 8 n-?|iNHftfflffi 

6 9 unEtttus 

7 0 ROM 
7 1 RAM 
7 2 

73 mmm 

7 4 hg^HflS 
7 5 * Ky-T^ 

7 6 ffrJfMgg 

7 7 -rx^y^mmw 



8 0 
8 1 




